Enhanced accumulation of Kir4.1 protein, but not mRNA, in a murine model of cuprizone-induced demyelination.
Two channel proteins, inwardly rectifying potassium channel 4.1 (Kir4.1) and water channel aquaporin-4 (AQP4), were recently identified as targets of an autoantibody response in patients with multiple sclerosis and neuromyelitis optica, respectively. In the present study, we examined the expression patterns of Kir4.1 and AQP4 in a mouse model of demyelination induced by cuprizone, a copper chelator. Demyelination was confirmed by immunohistochemistry using an anti-proteolipid protein antibody in various brain regions, including the corpus callosum, of cuprizone-fed mice. Activation of microglial and astroglial cells was also confirmed by immunohistochemistry, using an anti-ionized calcium binding adapter molecule and a glial fibrillary acidic protein antibody. Western blot analysis revealed the induction of Kir4.1 protein, but not AQP4, in the cortex of cuprizone-fed mice. Immunohistochemical analysis confirmed the Kir4.1 protein induction in microvessels of the cerebral cortex. Real-time polymerase chain reaction analysis revealed that mRNA levels of Kir4.1 and AQP4 in the cortex did not change during cuprizone administration. These findings suggest that enhanced accumulation of Kir4.1 protein in the brain with an inflammatory condition facilitates the autoantibody formation against Kir4.1 in patients with multiple sclerosis.